Endothelial activation is an intermediate step for peripheral lipopolysaccharide induced activation of paraventricular nucleus.
Peripheral injection of bacterial endotoxin lipopolysaccharide (LPS) activates the paraventricular nuclei of the hypothalamus (PVN), and consequently the hypothalamus-pituitary adrenal axis. Inflammatory cytokine interleukin-1 (IL-1) has been considered as a key mediator that translates the peripheral LPS stimulation into neuronal activation in the PVN. Several studies attempting to localize the expression of receptors for IL-1 (IL-1R), however, have failed to detect IL-1R on PVN neurons. It remains unclear, therefore, how IL-1 might stimulate the neurons of the PVN. In this study, we traced the cellular responsiveness to IL-1 by measuring the mRNA production of the cytokine responsive gene IkappaBalpha in the PVN. After either peripheral injection LPS or intracerebroventricular (i.c.v.) injection of IL-1beta, IkappaBalpha mRNA was found mostly in endothelial cells of the brain with the highest level of expression in PVN blood vessels. In addition, both injections also induced the expression of cyclooxygenase-2 in brain endothelial cells. Pretreatment with indomethacin, a cyclooxygenase inhibitor, blocked LPS and IL-1 induced neuronal activation in the PVN, but did not reduce the induction of IkappaBalpha in PVN endothelium. These results show that IL-1 acting on the endothelial cells of the brain, particularly in the PVN, may be an intermediate step relating peripheral immune signals to the brain.